The decrease in an individual's anti-predator vigilance with increased group size is well documented for many taxa (reviewed in Elgar 1989; Quenette 1990). The traditional explanation for this effect is the 'many-eyes' hypothesis: as group size increases, there are progressively more eyes scanning for predators; hence, individuals can reduce vigilance time without reducing the overall ability of the group to detect a predator. Lima (1995a) highlighted two assumptions of this hypothesis. First, individuals monitor the vigilance behaviour of their group-mates. Second, all members of a group are alerted when one group member sights potential danger. Lima also conducted a series of experiments using dark-eyed juncos, Junco hyemalis, and American tree sparrows, Spizella arborea, to test the validity of these assumptions. He found no support for the first assumption and very weak support for the second. The lack of experimental support for the second assumption is particularly serious, because Lima suggested that this assumption is inherent in all previously published models of anti-predator vigilance by groups.
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Some of Lima's experiments involved observing the behaviour of a group of feeding birds after one of their number was exposed to a threatening image. In general, this individual would leave the exposed feeding site and flush for cover in nearby trees, but other group members showed little or no response. Occasionally the threatening image was sighted by more than one individual. Under these circumstances, 'the simultaneous flush of these birds often led to the entire flock flushing to cover' (page 17). Motivated by this observation, I constructed a model of group vigilance that does not rely on danger detected by one individual being directly communicated to the whole group. Instead, I hypothesized that feeding individuals use a 'rule of thumb' such as 'if you see a predator, or if another two individuals flush for cover, then stop feeding and flush for cover'. Below I present a simple probabilistic model that suggests that such a rule can allow individuals to decrease their commitment to vigilance without increasing predation risk.
Consider that after a predator comes within visual range of the feeding group, it needs to remain undetected for a further fixed time (T) to approach the group closely enough to mount an attack. If the group flushes to cover within time T, then the attack is unsuccessful. If the group has not flushed during this time, however, then a successful attack occurs. I assume that the group flushes if two individuals detect the predator within time T. In essence, when an individual spots the predator, it immediately flushes, then when a feeding individual detects two others leaving the group, it immediately leaves too. I assume that, if an individual scans during the time interval T, then it detects the predator. I further assume that scans take a negligible amount of time and that the distribution of inter-scan times is Poisson with fixed rate constant R S , which in turn assumes that individuals have a fixed probability of scanning per unit time with no correlations over time or between individuals.
The probability that an individual does not scan during a time interval T is given by
Hence, the probability that an individual scans at least once during time interval T is simply given by
The probability that a predator's attack is unsuccessful (P ua ) is the probability that the group 
